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Abstract-To simulate rainfall-runoff process popularly used watershed model is Hydrologic Engineering Centers Hydrologic Modeling System (HEC-HMS), which is generally used to estimate the basin's hydrological phenomenon caused due to precipitation. It helps to predict the various hydrologic responses to watershed management and to have a best understanding of the effect of these practices. It is specific from the spacious study of the literature that the studies on relative assessment for hydrologic simulations are finite in developing countries including India. In this study, modified SCS Curve Number method is applied to determine loss model as a major component in rainfall-runoff modeling. The study of HEC-HMS model is used to simulate rainfall-runoff process in Nasik region (Upper Godavari basin), Maharashtra. To enumerate runoff volume, peak runoff rate, and flow routing methods SCS curve number, SCS unit hydrograph, Exponential recession and Muskingum routing methods are chosen, respectively. The results of the present study indicate that HEC-HMS tool applied to watershed proved to be useful in achieving the various objectives. The study confirmed a sensible increase in runoff as a result of urbanization.
Index Terms-HEC-HMS, Rainfall, Runoff, SCSCN.
I. INTRODUCTION
WATER is scarce and there are millions of people across this globe who spend their entire day searching for it; so there is primary need to save water. Collection and calculation of runoff is one of the remedy to save water; there are various Hydrological models are available for calculation of runoff but HEC -HMS is a choice of suitable one which is important of accurate prediction. The hydrologic modeling system is designed to simulate intact hydrologic processes of watershed systems. It incorporates much traditional hydrologic analysis. In that case, evapotranspiration, infiltration, percolation, and other locomotion and storage should be tracked over a long time and detailed accounting model is required. This model computes and reports the peak volume or the hydrograph of watershed runoff. The components which will predict runoff are represented in detail and the other components are omitted. For example, in a common application, HEC-HMS omits any detailed accounting of movement of water vertically within the soil layer. Infiltration, unit hydrographs and hydrographic routing. It encloses procedures necessary for continuous simulation including evapo-transpiration, snow melt and soil moisture accounting. Forward capabilities are also provided for gridded runoff simulation using the linear cursory-distributed runoff transform. Supplemental analysis tools are provided for parameter estimation, depth area analysis, flow forecasting, erosion and sediment transport and nutrient water quality.
The programme features is integrated work environment with a database, data entry utilities, computation and results reporting tools. A graphical user interface allows the user seamless movement between the different part of the program. Simulation results are stored in the data storage system HEC-HEC-DSS and can be used as amalgamation with other software for studies of water availability, drainage, flow forecasting, future urbanization, and reservoir Hydrological modeling is a commonly used tool to estimate the basin's hydrological response due to precipitation. It allows to predict the hydrologic response to various watershed management practices and to have a better understanding of the impacts of these practices. It is evident from the extensive review of the literature that the studies on comparative assessment of watershed models for hydrologic simulations are very much limited in developing countries including India. There is bare necessity to undertake study on hydrologic simulation through development of a suitable watershed model. The Hydrologic Engineering Centers Hydrologic Modeling System (HEC-HMS) is a popularly used watershed model to simulate rainfall-runoff process.
II. OBJECTIVES
The overall objective of study project can be formulated as follows:
1) To use HEC-HMS for simulation of stream flow of the river. 2) To complete hydrologic processes of watershed system. 3) To assess the change in runoff with response to urbanization within a basin in Nasik region (Godavari watershed) using HEC-HMS. Submission. Methodology of study project given by flowchart which shows the step of workflow as follows 
A. Study Area
The study area is located in Nasik region of Maharashtra. The water shade includes Nasardi, Godavari and Darna river. The salient features of watershed are given below:
1) Location and accessibility:
The study area falls in western part of Maharashtra. The area of watershed is about 300sq.km. The watershed lies between 19 ֯ 59' 50" N latitude and 73֯ 47' 23.29" E. It is located at an altitude of 583m above MSL. The watershed area is delineated from Google earth as shown in Fig. 2 . Method used for this study area is Soil Conservation System Curve Number (SCS-CN) Method as Follows: The SCS Curve number method is simple, widely used and efficient method for determining the approximated amount of runoff from a rainfall even in a particular area. Although the method is designed for a single storm, it can be scaled to find average annual runoff values. HEC-HMS provides various methods to calculate the loss rate in the basin/subbasin such as Deficit and constant, exponential loss, GreenAmpt, SCS Curve Number, initial and Constant. Among the methods, the SCS-CN method is widely used. For effective rainfall calculation soil conservation service curve number is used. The method estimates precipitation excess as function of cumulative, soil cover, land use and antecedent moisture. the CN values are estimated on the basis of soil respectively.
In this study, modified SCS Curve Number method is applied to determine loss model as a major component in rainfall-runoff modeling. The objective of this study is to specify the results of SCS-CN loss model to estimate runoff in Nasik region watershed on long time daily rainfall data. The CN are based on hydrologic soil groups Group A is sand, loamy sand or sandy loam types of soils. It has low runoff potential and high infiltration rates even when thoroughly wetted. They consist chiefly of deep, well to excessively drained sands or gravels and have a high rate of water transmission.
Group B is silt loam or loam. It has a moderate infiltration rate when thoroughly wetted and consists chiefly or moderately deep to deep, moderately well to well drained soils with moderately fine to moderately coarse textures.
Group C soils are sandy clay loam. They have low infiltration rates when thoroughly wetted and consist chiefly of soils with a layer that impedes downward movement of water and soils with moderately fine to fine structure.
Group D soils are clay loam, silty clay loam, sandy clay, silty clay or clay. This HSG has the highest runoff potential. They have very low infiltration rates when thoroughly wetted and consist chiefly of clay soils with a high swelling potential, soils with a permanent high water table, soils with a clay pan or clay layer at or near the surface and shallow soils over nearly impervious material Soil Conservation System Curve Number used for studyArea is as follows:
In central Nashik region the soil available is moderately deep, moderately well drained, fine, moderately calcareous soil on gently sloping undulating lands with moderate erosion. This type of soil comes under group B, having SCS curve number 74. In surrounding area of Nashik region, the soil available are very shallow, well drained, clayey soils on moderately sloping undulating lands with severe erosion. This type of soil comes under group D, having SCS curve number 86.
B. Data Used
The data entered in the software was collected from various sources are given in Table I . 
IV. RESULTS AND DISCUSSION
The data was collected for the Nasik region for determining the impact on runoff due to urbanization analysis of the proposed future urbanization show that there has been significant change in peak discharge of the discharges different element of the watershed as shown in Table II . A. For Godavari Basin Fig. 3 . shows the graph for direct runoff which is plotted between year and flow. peak runoff is obtained in 2012 is 250mm average minimum runoff is obtained in 2003 is 90mm. Fig. 7 shows the graph for direct runoff which is plotted between year and flow. peak runoff is obtained in 2012 is 95mm average minimum runoff is obtained in 2003 is 45mm Fig. 9 shows the graph for direct runoff which is plotted between year and flow. peak runoff is obtained in 2012 is 45mm average minimum runoff is obtained in 2003 is 18mm Table III shows the time series results for Godavari basin at daily interval to control simulation. The time series table includes the same information as the graph shown below but in numerical format. shows year at which storm has been occurred and shows the average time interval which has been specified in control specification. represents the average precipitation occurred at each interval. Interception, infiltration, storage, evaporation and transpiration collectively are referred as losses in HEC-HMS program. Also the average excess rainfall in a given duration obtained by subtracting average losses from total rainfall. Average of direct runoff of excess precipitation on a watershed shown Base flow is taken as 0 in this model which is shows the average total flow. Table IV . shows the time series results for Nasardi basin at daily interval to control simulation start and stop. The time series table gives information in numerical format shows year at which storm has been occurred and shows the average time interval which has been specified in control specification. It represents the average precipitation occurred at each interval. Interception, infiltration, storage, evaporation and transpiration collectively are referred as losses in HEC-HMS program also it shows the average excess rainfall in a given duration obtained by subtracting average losses from total rainfall. Average of direct runoff of excess precipitation on a watershed. Base flow is taken as 0 which is shown as average total flow. Table V shows the time series results for Darna basin at daily interval to control simulation. The time series table includes the same information as the graph shown below but in numerical format. shows year at which storm has been occurred and the average time interval which has been specified in control specification. Also represents the average precipitation occurred at each interval. Interception, infiltration, storage, evaporation and transpiration collectively are referred as losses in HEC-HMS program it shows the average excess rainfall in a given duration obtained by subtracting average losses from total rainfall. Average of direct runoff of excess precipitation on a watershed and Base flow is taken as 0 in this model which is shown in the average total flow. Table VI shows the time series results for Substream 1 basin at daily interval to control simulation. The time series table gives information in numerical format. shows year at which storm has been occurred and the average time interval which has been specified in control specification. Also represents the average precipitation occurred at each interval. Interception, infiltration, storage, evaporation and transpiration collectively are referred as losses in HEC-HMS program which are shown the average excess rainfall in agiven duration obtained by subtracting average losses from total rainfall. Average of direct runoff of excess precipitation on a watershed. Base flow is taken as 0 in this model which is shows the average total flow. Table VII shows the time series results for Substream 2 basin at daily interval to control simulation. The time series table gives information in numerical format. It shows year at which storm has been occurred and the average time interval which has been specified in control specification. Also represents the average precipitation occurred at each interval. Interception, infiltration, storage, evaporation and transpiration collectively are referred as losses in HEC-HMS program and the average excess rainfall in a given duration obtained by subtracting average losses from total rainfall. Average of direct runoff of excess precipitation on a watershed. Base flow is taken as 0 in this model which is shown in the average total flow. V. CONCLUSION
C. For Darna Basin

D. For Substream 1
The goal of this study is to identify whether the development of an open area in the watershed of Nasik region increases the runoff and if so, how much. Results of the present study indicate that HEC-HMS tool applied to watershed in Nasik region (Godavari basin), Maharashtra proves to be useful in achieving the various objectives as discussed below:
1. The simulation results indicate that the increase in urbanization and change in land use has increased the peak runoff significantly. 2. This study is done on a small watershed so the change in peak runoff due to urbanization is limited but if the same study is carried out for bigger watersheds, it will provide significant results like identifying solutions to current and future flooding, including controls on land use. 3. If the development is to be permitted, then impact of future development can be predicted and existing flood impacts can be characterized.
